We evaluated the use of a heavier-than-water fluorinated silicone oil in the treatment of 30 selected cases of complicated retinal detachment from
.
PROCEDURE
Rectus muscles were isolated and tagged in standard fashion and an infusion cannula was placed through a sclerotomy 4-0 mm from the limbus (phakic) or 3 5 mm (aphakic). Pars plana vitrectomies or revision of prior vitrectomies were performed on all patients through sclerotomies in the superonasal and superotemporal quadrants. Epiretinal membrane dissection and relaxing retinotomies were performed when necessary. After mobilisation of the retina was complete, FSO was injected through a 20-gauge cannula via a 12 ml syringe (Fig IA, B) . The cannula tip was held posteriorly over the optic nerve and the FSO (3-5 to 4 0 ml) slowly injected, forcing the subretinal fluid peripherally and eventually out the peripheral breaks. Endo- In cases 23 and 24, where high viscosity FSO was used (1000 cSt=mm2/s) a powerful aspiration source was necessary to evacuate the substance adequately. An 18 gauge blunt cannula was attached to flexible tubing affixed to a 50 ml syringe. The cannula was directed .by the surgeon using endoillumination and microscopic visualisation. The aspiration was performed by an assistant with retraction of the syringe plunger. The process was carried out until all visible FSO was removed.
In the remaining 28 cases, in which 300 cSt (=mm2/s) FSO was used, aspiration was possible by means of standard vitrectomy aspirating equipment (microvit, vitrophage) connected to a blunt 20 gauge cannula (Fig 1C, D) . The fluorosilicone oil was aspirated until all visible FSO was removed. In cases where FSO was present in the anterior chamber of phakic and pseudophakic patients a limbal incision was performed, and the FSO was aspirated via the above system.
After removal of all visible FSO repeated airfluid exchange was performed (Fig lE) . This manoeuvre resulted in additional accumulation of FSO posteriorly, which was removed by the above aspiration technique. Air-fluid exchange was performed two to three times in each patient. The eye was filled with the infusion fluid after all FSO appeared to be removed. The Fig 3) . Fourteen patients (47%) showed improvement of one line or more while seven (23%) lost one line or more. Nine patients remained unchanged. Table 3 ). Significant emulsification (obscuring retinal details) occurred in eight patients. The two cases in which FSO was removed during the initial procedure were excluded when calculating the rate of occurrence of this complication (Table 3) .
Cataract formation occurred in six of eight phakic patients. These were posterior subcapsular in nature. A raised intraocular pressure was detected in four patients and was treated with topical and oral antiglaucoma medications. Hypotony (intraocular pressure less than 6 mmHg) occurred in four patients. Marked intraocular inflammation and synechia formation between iris and lens capsule or intraocular lens was present in three eyes (all were also hypotonus and included above).
Keratopathy, defined as corneal thickening or oedema detected by slit-lamp examination in the absence of raised or reduced intraocular pressure, was present in three eyes and resolved after removal of FSO (Fig 5) . One eye (case 19) developed postoperative choroidal haemorrhage and became phthisical. In patients with peripheral retinal breaks (including giant tears) subretinal fluid was easily removed by injecting FSO posteriorly over the optic disc and allowing the fluid to exit via the break and through the infusion cannula or sclerotomy site.
Inferior retinal tamponade can be maintained postoperatively for three to four weeks. In our hands considerable emulsification occurred after this period, rendering the FSO less efficient and complicating the removal. This emulsification was variable and appeared to relate to the patients' level ofactivity; however, this could not be statistically correlated. A higher viscosity FSO may reduce emulsification, but its removal is very difficult. '3 As described above the 1000 cSt (=mm2/s) FSO was removed by creating suction with a 50 ml syringe connected via tubing to an extrusion cannula. Intense and continuous retraction on the plunger was required to remove the oil at a very slow rate. Approximately one hour of actual aspiration time was required. Removal of 300 cSt (=mm2/s) FSO was quite easily done with a standard extrusion needle.
Postoperative supine positioning was used in all patients, often with the head slightly elevated.
Long-term tamponade was not satisfactorily achieved, as emulsification obscured retinal details and led to other complications previously discussed.
Complications of raised intraocular pressure, and keratopathy, were managed medically and resolved with removal of FSO. Cataract formation was high (six of eight phakic eyes), and the subsequent removal by extracapsular technique led to marked intraocular inflammation. Three of these eyes were included in 'uveitis/synechia' as synechiae formed between the iris-intraocular lens or iris-lens capsule. Two of these eyes became hypotonus (IOP -6). It is our impression that FSO may alter the blood-ocular barrier, which gives rise to a marked inflammatory response if subsequent surgery is performed on the anterior segment. Surprisingly, this inflammatory response was not observed in patients requiring an additional posterior segment operation.
Though retinal reattachment was achieved in all cases, redetachment occurred in seven (23%). Three of these were rhegmatogenous and appeared to result from previously undetected breaks on or near the posterior slope of the buckle. Reattachment was achieved in five of these cases with repeat surgery and injection of conventional silicone oil.
Our series demonstrates that FSO can be used as an intraoperative tool to facilitate repair of complicated retinal detachment and to provide retinal support in the inferior quadrants. Complications are similar to those reported with conventional silicone oil.1'16 However, our observation of marked inflammation following anterior segment surgery in three patients is of concern and warrants further evaluation. FSO may prove useful as an intraoperative tool or intermediate vitreous replacement as the evaluation and search for a more permanent heavierthan-water substitute continues.
